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© Computer keyboard with dial for entering repetitive data and commands. 

an easier, comfortable and straightforward way of replac ng epet, ve angle ^ J 8 (12) and has 
unitary or inverse information to the system. The d,al , rotatab.y "^cnta eyboard frame < 

34) are pressed while the dial is being turned. 
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Fig. 1 
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Field of the Invention 



Th,s ,nvent.on relates to computer input devices, in particular to keyboards. This invention relates to a 
new computer keyboard comprising additional non-binary means to improve the woZg Tend ton of a 
5 keyboard operator and accelerate some tasks during operation of computer programmes 

» an « iTT • ^ f nera " y "W*"" * P ' Urali,y ° f ke * S ™ M on a substantially horizontal 
pane, for entenng commands and data unrts (i.e. characters) into a computer or computer d splay teZal 
Each key ,s mechamcally engaged with a binary switch (i.e., on-off switch) configuring a switch array Z is 
periodically scanned by an electronic circuit to sense the key's status and transmit a J™™^ J 
» (cafed scan code, to a computer system, when a change in tne switch arra sZ i «7 9 ^ 

oorinho ' " 03 ? r US6d in a ' m0St any Wnd ° f Com P uter a PP |icati0 "- Compared to other computer 

stlnTf 7T , y h b ° ardS ^ n ° l eV0 ' Ved Si9nifiCant 'y ,rom the first «P«*"«i up Tthe pTesen 
state of the art the only changes being limited to varying key .ayouts and modifications in key ThaDes and 
sw,tch.ng mechanisms. At the time of the present invention, we know of no sionSilZSlZ,!? 
« ments on operational features or functional enhancements s,gn,ficant keyboard .mprove- 

Computer keyboards generally include: a first group of alphanumeric keys, used for enterino textual 
numenc and punctuafion data, a second group of keys generally called "control ke^s" u ed o control 

5£ U?E£ ^ST. S mented in m ° St °' ^ Programmes'^ e'X 

PAGE UP DELETE, etc.,. a third group comprising general purpose keys, also known as "function kevs" 
20 (generally labeled F1. F2. F3. etc.) and a fourth group comprising a set of four keys oeneTallv ca^ »™ 
keys", generally used to select an item from a list, control a cursor's posito ete SSS? £m P Z 
keyboards, a special control key oenerallv lahPlPd "fntfr« i* ^ ~ ^ . el,mosT a " computer 
the computer that a certain c^ZT^lt^ZT ' ^ ^ * C ° mmUniCate 

25 Background of the Invention 

~zttzzvsz ssr com ™°**"" beWMn — - - ~— — - 

1. Data entry tasks, and 
30 2. Control and command tasks. 

tJfXHUP C0n ' em P orar y Programmes using a computer keyboard, a significant portion of the 
tasks included m the second group require intensive use of a certain group of keys generafiv fn a reoe Lvp 

usually within a successive approximation to a final state rUHWAHD / BACK SPACE, etc.,, 

hi nhL h t Ph T men ° n , ^ 68 ° bSerVed in alm0St any kind of modem com P«ter application but mainly in 

rn m S, r nHcT P ! e ' in f ° rmer 6diting a PP' ica,ions - a s P^ial screen area was assigned to enter programme 
commands by typing one or more keywords in it. However, contemporary editing application tertZT^l 
single key to switch a main menu displaying all avai.ab.e command options. rt.SeSl^n 
be selected by typing the arrow keys repeatedly until a desired option is hW^^SSSTSS 
has been almost uniformly adopted in the software industry 0 " Cept 

fr Pni ?n t th l° ,her T d \ Whe " taSkS inC ' Uded in the ,irst Qrou P are formed, this phenomenon is not as 
frequen , because the statical distribution of alphanumeric keystrokes in most applications fe slteta^ aSy 
constant so that the probability of repeated keystrokes of the same key is far lower *»bstam.ally 
We have also noted that repeated activation of the same key in a computer keyboard causes an 
uncomfortable tension in the operator's hands and wrists that frequently mmJEm^JSjZl 
results .n productivity loss. It is believed that this tension excess's due to the lac! oTSemTm 
compensation between fingers and other parts of the hand when performing repSitivTtyping ^£3J2 
supported by the fact that this tension does not appear when typing a pL of text fcTSiS wSch 
normally has a relatively uniform letter probability distribution function 

A widely used approach for this problem is the auto-repeat method (generally known as "tyoematic"! 
fomented ,n almost a., computer keyboard application. The auto-repeaJ 'method "cons's J ^almTS.y 
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gating M scan code copending to the key being peeked at a fated rate, «tt.n the k.y is kept 

ope,,^™" Uintty. to Impad* the .cat, cdndlttorrs o, a compt*. k.ybotnd opera,., and onbanc. 
20 productivity. 

Disclosure of the Invention * 

n ia a basic object ot the prMnt MM to improad too -o* condition ot a contpdt.t keyboard 
operator £5£ZL op and down «ngar and hand mo.em.nts (do. » repotto-e t,pang> .* . m.rd 

'^SESttZZZt**- H td tdduco time «. in Pom. tasks . 
TrStt"^ "MM, is to imprda. the pea, in*tao. pao.idod by a e«npu..r 

«£2£ 1 Tomparto Aboard option, b» prd.iding «t impagy.d and moao drgdrt.m.c «a» 0. 
•-tSrT^'^n^tU. is td pro** an improaod keyboard hpying aii ft. MM. 

J^.tJLnM, ml**g « W .and «^™^ "JSntl cCls . 

mMwmmm 

very frequently used commands. 
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Brief Description of the Drawings 

' J * *" ,n " ,8e,, f" 5 ^ 1 - *» « ■ Wion of me teyboaM „l ton, 1 Inch*,, Ito dial 

— 3 ^ « *- '""PS - » * o, the 

NMKM invl'S''" i " US " a "" 9 * Wam ™ - «0P0« - ^ 

ptaS^lll.'pSSr rePr9SeM *" °' ' P0SSM8 " ' — <«*« «' oo-fo. «,««*, . 

20 Detailed Description of Embodiments 

12. a main a.phanleri peS SFE^SSS 1 ° Iff* SUPP ° rtin9 ,r3me 

pane. 24 pieced above the main ^^^Tt^pSJS 1 cY'? ? ^ fl ^ ,UnCtion - key 
main panel 20 and the numeric panel 22 ntr °' k6y P3ne ' 27 p,aced between the 

peripherical portion 74 so as to approx^ati K a tln nf 1 ' *' P ° rt, ° n 70 3 " d 3 S ' 0ped conical 
dial 30 with any or all fingers TS^JL ^^T P T 'c eaSy 8nd re ' i3ble mani P u '«™ of the 
designed to enable precise and t^cSS^SZ S itT M ^ 74 has bee " 

Plurality of protruding elements TfZ m or the t h T USefU ' *° USe 3 m " ed Surface or a 
surface (e.g., acrylic) is preferl" ™!^?^J2T"'* Central P° rtion 70 - a P^hed 
and uniform contact surface 9 d traCk ' n9 3 " d 31 the same ttme P rovid *s a smooth 

together they hold the dial 3oTZe 3, Th "?* T*"' 3 reSNient ' 3tCh 59 50 that 
«** and p„cl s ., y «,,„« ^Hny E." ^ *" """" " *" " °» <» 
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Goino back to the shape of the dial 30, the conical portion 74 folds back at the outer edge and then 
dow2s Ta right angteto form a lower cylindrical skirt 57 which is supported above a pnnted crcu.t 

The bouorn edge of the skirt 57 is slotted so as to form a continuous line of rectangu.ar open.ngs 
all the way rounc I the sk in 57 ^ ^ cQmputer keyboard 

in Ta STo TZ ^^ ^o^ ^ the preferred embodiment of this invention, the circuit 

£ s P^orts T Z o y opto-couplers 68 (only one of which can be seen in figure 3) for sens.ng 

^ L th. block Saram of figure 5. As the dial 30 is rotated, the opto-couplers 68 generate a P a,r of 
Tn?s X1 X2 epresttin^ ^signed ncfemental rotational movement of dial 30. The opto-couplers 68 are 
ZL cTprSSSbcid 66. for instance by soldering, at two angular,, spaced J-^J^ 
Z dial shaft 52 so as to generate synchronous quadrature pulse s.gnals accordmg to a w,de.y known 

^VZ^XX^ an elementary angle OA according to a pr^ eterm^d 
^m^Z^ 

deles a transition and provides motion direction information as summarized m the followmg Table 1. 

TABLE 1 
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X1n» X2 n 


X1 n +1, X2n+1 


Motion Direction 


00 


00 


0 


00 


01 


-1 


00 


10 


+ 1 


00 


11 


x 


01 


00 


+ 1 


01 


01 


0 


01 


10 


X 


01 


11 


-1 


10 


00 




10 


01 


X 


10 


10 


0 


10 


11 


+ 1 


11 


oo ! 


X 


11 


01 


+ 1 


11 


10 


-1 


11 


11 


0 



. a "v< yo » r^nrp<5Pnts the sianal status prior to detection of the transition 
,n Table ., the column marked X1 X2 ?^JZ^\m*L The third column shows the 
and the column marked X1 n+ i, X2 n4 ,» represents me swius, nossible in the 

incremental signed value of the motion detected. Trans.tions marked w.th an x are not possible 

"T^Srre" Embodiment, the logic circuit 42 is the same means used for scanning** array 44 of 
^^iSrSSL the Liability of input ports P0 and P1 and some extra programmmg to 
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bote to Ite bompo,., syster, II Mil be appa ,„, l0 ltos , „, J , J^JTSS.^ 

c2d S^^^-^^mTr^ ^ C ° rres P 0f1di "9 dial directions are 

18 V 0ne - dimenSi0na ' data St « -W "-an code vectoV When f 
from a released pos.fton, crcuit means 42 generates the corresponding static scan code I the kL Th^ 

LTent TtH P0S ' ti0n dia ' " r0tated - CirCUit ^ 42 «•"«*! -peated",he dy amfc s'a c^e 

S^lTi C .° de VeCt ° r ' aCC ° rdin9 t0 the dial ro,ati °" *"*«• and upon SSStaTS 2 

incremental angular unit rotated by the dial. aerecuon or each 

Table 2 gives an example of a possible scan code assignment table to illustrate this principle. 

TABLE 2 
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Key Label 


Static Scan Code 


Dynamic Scan Codes 


(-) 


( + ) 


TAB 
SPACE 
AUX 1 


21 
6B 


33 
7D 
9C 


21 
6B 
B4 



S can AI S"J?"^I h ? fflm ™ slons<, <° co* MtoMm lor oach toy (I.,, to Mate 

sir. s rjrjTprs r . arri rr,rl r d 

«» M bol™, l„ T.bl, 2 com*™,, a nombo, rep,,*.*,, . a^TpS tZ Z 
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first sliding finger J starting operation performed very frequently 

transparent to any application prograrnme r= g , the a>mpute On* pother hj* ^ ^ 
embodiment, the signals generated by the keyboard t<£ when the d.an ^ 

^*2K5t*«im«i«. ft. ho*—: »r.« toy ^ erfe, **gn* I* JJ*«J- 
text cursor to shift from one charac** So deL. capable °f traveling without limit 

S£ ENTER k.» »o,K tag*. . » P.09»»n» comrol *»*., « (0. W<M| 
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Table 3 » an example of how scan codes may be assigned, thus summarising this disclosure 

TABLE 3 
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Pressed Key 


Dynamic Scan Codes 


Counterclockwise 


Clockwise 


None (Default) 
Auxiliary Key 32 
Aux. Key 34 (1) 
Aux. Key 34 (2) 
Aux. Key 34 (3) 
Aux. Key 34 (4) 
Alphanumeric Keys 


Left Arrow 
Up Arrow 
Page Up 
Space Bar 
Shift + Tab 
Gen. Inv. Fn. 
Back Space 


Right Arrow 
Down Arrow 
Page Down 

Delete Character 
Tab 

Gen. Direct Fn. 

Key Static Code 



As another example, the scan codes of "DELETE" and "SPACF" i™,* m „. k . 
in the set 34 as its respective dynamic scan codes \» w J, ♦ V . V ® aSS,9TOd t0 another ^ 
the dial is turned in a ctockwise ZcL and TZ J St ™ 9S ° f Char3CterS t0 te rubbed out 

in a counter-clockwise dbST ' nSert ' n9 ^ CharaCterS when the dial is «*« 

repels £ ~ ' * * "** 

given, since various modifications ^^ ^^T^TJ * the detailS 

Claims 
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4 The Keyboard of claim 3, characterised in that said diai has a sloped substanUaUy conical peripheral 
! (74 "economically adapted to a human hand to ease operation of sa.d d.al. 

, The Keyboard of Cairn ^^^^ "cST- SE 

5 ^ed^ 

auxiliary keys with a single hand by said operator. 

coaxial to said dial. 

, The Keyboard of claim . characterised by further ^^^TX^^^ 

„ least a portion of ^frKZlZ^^ l^Z (70) formed by said flat 
characterised in that sa.cTd.al. » shaped ^.Ke pp ^ said 

circular elevated central portion subs^aly substantial .y conical 

central portion, a lower cylindrical start (57) ^"J^^^ C ircuit board means and a 
peripheral portion and having a bottom edge ■^^"^^ i — p^'cta* bo«l 
plurality of slots in said bottom edge, ^ ^^sCS opto couplers when said 

SSSSsSSSsassa assr~- 

removed from said supporting frame. 
A computer system including a computer 

computer programme running in sa.d computer ysteynd entering d*^ ^ ^ ^ 
programme; said keyboard .ncludmg a ^J^^Sf i said eys to generate said commands 
(12), scanning and process.ng means (42) to sense acftvatton t s y ^ CO mmands 
and said data units in response thereto and communic J manqm x for 
and said data units to said computer system; and cha *n»d D Stable dial (30) for manually 
improving and speeding up operation of -f^TSJ^l dial ^ 
entering sequences of repeated commands and data units \t sa.d I comp y thrQ 
rot atab?y mounted on said ^supporting. ^^^Zt ^cZi Jr - a hand of an 
said centre and an exposed operating surface JJ^SWaakl dial can be rotated without limit 
operator at a plurality of radial pos.t.ons ^^^^SX^^ rotation of said dial 
. by said at least one finger of said hand; ^^^^^ said dial in pre-defined angular 
and generating an output signal ,nd ^^^^^^o^s snd said data .units 
units; means (42) for using sad output ^"^"^dTnSntel angular units; a plurality of Keys 
for entry into said computer system u P o ^^^S. of Jkeys by said fingers of said 
(26) positioned m prox.rn.ty t sa«i du>l so as t^atow eas ^ data units ^ 

hand; a plurality of auxiliary Keys (32 34) ^^loSlde said dial so as to allow simultaneous 
least one (32) of said auxiliary Keys being f^^J^^^^^ a sa me hand; and means 
operation of said dial and said at least one au, J ^ keys while said dial is 
(42) for modifying said repeated commands and data units oy aciivai o 
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Fig. 2 
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Fig. 4 
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Fig. 8 
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